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Light quantization of rotary support seat of transporter
based on PSO-BP neural network model

LIU Zhao-ying', WANG Zheng-fang'*, SUN Chuan-zhu', HAN Peng-fei' , ZHANG Chuan'

(1. School of Mechanical Engineering, Shandong University of technology, Zibo 255000, China;
2. School of Electrical & Electronic Engineering, Zibo Vocational College, Zibo 255000, China)

Abstract: Aiming at the problem of the heavy structure of the rotary support seat of multifunctional transportation vehicle, the high manufac-
turing cost and a long cycle and low efficiency of the traditional design demonstration, a lightweight design method based on finite element
theory and neural network model was proposed. Through Solidworks and Ansys, the finite element model of the rotating support was estab-
lished and the static simulation analysis of the support was carried out. According to the Latin Hypercube Sampling and finite element meth-
od, the sample space of the design parameters was obtained, and a BP neural network model based on particle swarm optimization ( PSO)
was constructed. The nonlinear relationship between the design variables and the performance parameters was determined instead of the finite
element model. Finally, the results were obtained by Ansys simulation demonstration in the calculation of the optimal solution. The results
shows that the optimized quality is reduced by 5.4% under the stress and strain constraints. The program has a short period and saves the de-
sign and manufacturing costs.
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inputnum =4;
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outputnum =1
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input_train = iinput(1.:75,:)";

input_test = iinput(76:90,:)";

output_train = ooutput(1:75,2)";

output_test = ooutput(76:90,2)";
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net = newff( inputn , outputn , hiddennum) ;
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net. trainParam. epochs =1 000

net. trainParam. Ir =0. 01 ;

net. trainParam. goal =0.000 01
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2 =1.494 45;

maxgen =100;

sizepop =25;
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[ bestfitness bestindex | = min( fitness) ;
zbest = pop( bestindex, ;) ;

ghest = pop;

fitnessgbest = fitness ;

fitnesszbest = bestfitness;
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